Characterization and role of fucose mutarotase in mammalian cells.
L-Fucose for mammalian glycosylation contains an anomeric carbon atom generating alpha- and beta-L-fucoses. Based on sequence comparison of mouse and human homologs with the prokaryotic fucose mutarotases (FucU) characterized previously, we investigated their function in mammalian cells. By nuclear magnetic resonance (NMR) measurement with saturation difference analysis, the purified mammalian mutarotases were demonstrated to be involved in an interconversion between the two anomeric forms with comparable efficiency as that of the Escherichia coli FucU. The mouse gene was widely expressed in various tissues and cell lines, including kidney, liver, and pancreas, although expression was marginal in muscle and testis. By generating stably expressed cell lines for mutarotase genes in HepG2, it was shown that fucose incorporations into cellular proteins were increased as demonstrated by an incorporation of radiolabeled fucose into the cells. Furthermore, intracellular levels of GDP-L-fucose, measured with high performance liquid chromatography (HPLC), were enhanced by an overproduction of cellular mutarotase, which was reversed by gene silencing of mutarotase based on RNA interference. The results suggest that the mammalian mutarotase is functional in facilitated incorporation of fucose through the salvage pathway.